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Effect of Topography on Agriculture and Irrigation

1. There are various different climatic areas within Yugoslavia ranging ;
from a mild Mzditerranean climate to & harsh semi-arid climamte, This =4
fact, together with other factors » has created different scil con-

d{tiong vwhich in tuzrn bave influenced the development of various types

of agriculture and farming methods, -

e b

2. The most important agricultural region is the Vojvodina hich is

i . SR situated-in-the northeast part of the country and comprises thst part ) 2“5)(1
of the Carpatho-Pannonian Basin where the Danube, Tisa, Temis, 8nd ... .. . 97~

ST SRV G T I Vel B Bre 10Cated .

- o~

T PAGES FOITSUDIECT & RS COCES
CORFIDENTIAL/!
= DISTRIBUTION

Sanitized Copy Approved for Release 2011/07/21 : CIA-RDP80-00809A000600040545-3



® Sanitized Copy Approed for Rlease 2011/07/21 : CIA—RD‘P80—00809A000600040545—3

25X1’

LIN N

com*mmmﬁ ‘

3. Topographically, there are three clearly distinguishable terraces and
some hilly regions. As the Vojvodina - a generally rather flat
country, the development of agriculture has been mainly dry farming
of wheat and corn.

4. The First Terrace. This lowest inundation terrace along the Danube and
otheT rivers comprises & relatively narrow strip of from one to 10
kilometers in width. The soil on this terrace is of relatively recent
origin and is of an alluvial type. Because it is light and warm, this
s0il is highly fertile and especially suitable for growing vegetable
crops. In the Tisa valley there are very heavy soils which are harder
to cultivate but just as Pertile., The ground waters of this terrace
are relatively close to the surface and therefore suitable for
irrigation. These soils suffer leist from drought, a fact clearly
shown in 1952, the worst drought year in the last 60 yeers, when these
soils still produced a medium yield.

5. The Third Terrace. This Is the highest terrace and comprises the
northern part of the Racka, a small area near the Danube and the north-
wesh paxrt of the'Deliblatska platean (sand), In these areas there gre
cernosem type soils which have developed under. conditions of gtepme

vegetation on the underlying loess: In norms) yeers the -ground veter
table of this highest terrace lies approximately eight to 1k meters
under the surface. In extremely wet periods after the underlying sandy
layers have been f1lled ‘o capaci‘cy,; this ground water seeps 'to the
surface in a few low spots ; however, this does not oceur to a damaging

extent., .

6. The gexnosem. type soils are the most fertile solls, but the yields
decrease considerably in dry years. fThe main ecrops ere wheat and corn. ;
The land is rolling and there are some deep gullies: cut by small rivers f]
which dry out in the sumer,

Te The Second Terrace. This comprises the remaining part of the Vojvodina
| except the Fruska Gora mountains and hills around Ursac. All types and
varieties o soils are found here, depending on loeal conditions (high
and saline ground water, varying topcgraphic conditions}.: The preva- .
i lent 011, however, is the cernosem and the livadske croics, a soil i
N similar to the cermosem but of hydrogen origin in lower layers. In the :
Lower ¥ § of *his terrace high and seline ground water has caused the
formation of saline soils of solonjec, soloncak type and in the south-
eastern part of Vojvodina (Srem) alsc the solodj type, :saline and acid,
On this terrace in the Banat are found the ritska,crnica which is an
extremely heavy soil vithout calcium., With the exception of the saline
parts, the soils of this terrace are as fertile as.those of the third
terrace. The yields vary greatly, hovever, because rainfalls are not
cvn_ly inau.ffici_.ent‘but also are' badly distributed In regard to the
groving gehson, - )

8. Under dry fa.rming methods practiced in th. Vo jvodina, average ylelds are:

whent. ' 12 cubic meters jer hectare
be.rley , 114 Lon " 1] "
Oﬂts . 12 " " " "
001;11 . . éo "' " " "
sugar beets 20 v N "
sun flover {seed) 316 ¢ # " "
hemp 60 1" " n ) "
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In dry yesrs the crops blanted.in the : "wing.suffer more than crops
planted in the fall, With irrigation an incresse of Yields of 50 to
60% or more may be expected, - - . :

Only oceasionally do late frosts cause demage to potatoes 9 vegétables '
and fz;qij;‘s_;_.: ) vl}émgge through 'plant diseases areeven '1es§:frequent.

Considering the basic biologital:factors such as :Jighi:-,.‘t'exhperature,

plant: nutrition; water,. and-air, .there is never'a lick of light and -

warmth for plant develomment =::. Vojvedina. The same’ applies for plant
nutrients except for the post-World War IT period when theisharp decrease in the
mmber.of livestoek brought about a serious lack’ of fertilizer.

Problems in Agriculture and Irrigation

The most important problem facingl'ugoslavia. as regerds agricuiture

is that of finding sufficfent water for irrigation of crops. This is
clearly apparent in ‘the..records of the past. ‘three years. 'The year of
1950 was'cne of ‘extreme drought with vewv.loy yields; in 1951, there

was sufficient rain during the 'growing seesen of eight months.and conse-
quently very high yiélds while 1952 was the worst Yéar f£or: agriculture
in recent Yugoslav history. ' : - '

A normal and well balanced 8ystem.of crop rctation will haye to be
introduced in order to avoig- serious deterioration: of the rich .
cernosem soils, . The average. annusl rain :fall of. 625.m 1is quite
insufficient, and it 1s ‘therefore necessary to irrigate the lands of the
Vojvodina in order to stabilize and increase yields.,

At present; there are-only 3,500 hectares in i.e Vojvodina . hich are
irrigated. Before Warld War IT.there was
rracticed therg,. -Between. World War I and

After the heavy damage caused by the ,revr.f'e'nt'drpught' years, the govdérn-
ment decided to imtroduce modern irrigation methode-in crdsr not Taly
o  Solve presert egriculture) Problems, but:to provide for future
p_opula.tien,xd_uch is increasiig at the .rate of 200 thousand persons
yea-rlyv -t o, L . .

Some of ‘the, specinl..pr&blans, in irrigation are:

(a) Prqvision: of a method of:prov,iding-.s'bability.of,the earth: banks

.. of.cenals, . a s : .

() . Construction of the. Tisa dam with mainly silt and clay soils.

(c) Lovering of ground water tables, '

(d) Gontrol of irrigation waters.(draindge), .. . - : . .

(e) Development of educational and administrative methods and
techniques in omder to introduce irrigaticn into reégions where
only dry farming has beer precticed for many generations,

0f these problems, (a) ana {c) are the most serious.

Planned Improvements k

In th. Vojvodina, which 1s the. vheat »eservotr-of “Jugosiavia, the con-
structicn of the Janube-Tisa-Danube Project has been authorized. This

(a) Flood control, principally in the Panat region.
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(b) Control of fioods caused by unregmiated water ertering Yugoslavia
from Hungery and Rumenia. - )

(c) Improvement of existing drsinage systems based on gravity flow . ;
rather than installation of systems requiring pumping. *

(a) Irrigation of the largest possible portion .of the Vojvedina. Irri-
gation in southern Yugoslavia is also vitally important but the
effect on the country's :conomy as a whole is not as important as
that of ¢i. Vojvedinm. .iccording to this plan, a half million ‘
hectares shall be irrigated within the next 30 to L0 years. .later,
less’ accessible and more costly aveadican be developed &nd recla-
mation of saline soils can be mndertaken; This reclamation will
amount-to an additional 400 thousand hectares. -

(e) Iowering of the ground water tables where it causes salinity or
at least preventing a rise in ground water tables due to irrigation,
through rapid drainage of surface waters by open ditches and
through drainage by underground pipes, especlally in the central
rart of the Backa where the ground water is closest to the surface.

Underground drainage is of special interest because Yugoslavia

has had little experience in this field. Cera..c tile pipe used

in the past has been unsatisfacicry, apparently because the diameter
of the plpe was too smell. ILarger diameter pipes are to be tried
in the future,

‘Twice within.the last century the ground water table has risen so
‘high that cultivation of some 40O thousand hectares became impossible.
It is believed that well developed drainage systems will. improve

this situation by rapidly carrying off surface vaters so that culti-

vation will always be possible.
N "J. g s N

, Yugoslav engineers are also considering the possibility, of :lowering

] the ground water tsble before irrigation by pumping as a preventive
measure. Sufficlent hydroelectric wer will be available in the
future when various power plants now under construction are com-
pleted. .

(f) Provision for navigation on the irrigation canals. ‘e size of the
main canal system will be sufficient for the navigation.of. yessels
up to one thousand ton loads. The-medium vanals will be sufficiently
large to allow navigation by vessels carrying two or thrse hundmed
ton loads. This water -trassportation will make the carrying of bulk
products much more economical for both ddmestic and foreign trade.

(g) utilization of water power at all stages is desiréd., The Pfirst
such utilization will be that afforded by the development of the
Tise power project. ' o

(h) Construction of food rrocessing plants along the main canal is
planned. 'These plants will procure their water supply from the
canals, :

»Deserdption of Canals

18, The main canal profile is as follow-:
) ¥

Depth of canal T meters
’ : Depth of water oo
] Width of canal bottom 20 "
Width at water loveld 5 "
Velocity of water 0.30 cubic meters per second
Slope of .bank:-:, 1

3 : .
..The profile is of trapezoddal ... . ... ... . B
or parabolic shape, ’

B} e - The-main cRnal-ddd-ilaterals wilibe 1ined to avoid seanage which could
_~ausc & dangerous rise in the pround wmter tabhle. e

i
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19. The water level within a canal may vary up to one meter depending on the
canal's funetion at various times. GCernerally the water will be at least
1 two meters below the surface of the ground in order to avoid salinity
s development and the level will usually be below the ground water table . ‘ !
1 in order to avoid seepage losses. As the difference in levels will
exceed one or two meters uhly rarely, no danger to the stability of the

canal slopes is anbicipated.

20. The undérlying layers of earth consist of very loose sandy ma.terials in
some locations which limit . the depth of a cenal. The average soil
profile is:

Bumus - 1 meter

Icess- 3 to 9 meters

Fine sand -~ 10 meters

Fire sand and gravel alternating with layers
. of loam - below 10 meters

- ] 21. Water for various. individusl irrigation systems will be pumped out of
‘ the main canals. The water fram different drainage systems will flow
into the canals by. gravity. . .

Water Sources

22, Danube River. The maximum flow of the Danube River at its highest
elevation in Yugoslavia, vhick is at the beginning of the main cenal,
18 6,500 cubic meters per second., Minimum flow is 10% of maximum
flow or 650 cubic meters per second. Minimum flow during the growing
season from May to August is lB% of the maximm flow or approximately
-380.. cublc meters per second. Diversion of water from the Danube
during periods of low water is limited by navigational considerations
ag the Damube 1s an internationsl river with an average yearly trans-

| port of four million tons per kiign?ter.
Y S

23, Tise River. The maximum flow of the Tisa at Senta is four thousand
cubic meters per second. Minimm flow is two percent of the maximum
flow or 80 cubic meters per second. Minim flow in the growing
geason is two percent of maximum flow or 80 cubic meters per second.

e

2i, Hungary, which 1s situatéd upstiream Ircm Yugosisvia on the Dexube &Gd
Tiss Rivers, plans to divert 100 cubic meters per second from the
Danube. and practically all availsble water from the Tisa., These two
rivers are.the main source of water at present for Yugoslavia, but it
must be assuwmed that in the future only water from the Danube will be
availsble for irrigation purposes in Yugoslavia,

25. Navigational considerations on the Damube further influence the amount
of water availsble. from that source., However, as navigation 1s still
considered possible at a minimm flow of 650 cubic meters per second, o
there would etill be availsble 450 cubic meters per second for irri- i
gation purposes from the minimum f£low of 1100 cubic meters per second :
during the growing season.

26. Other rivers in the Vojvodina partly or cimpletely dry up during swmmer.

Responsibility for Development of Irrigation

27. Since the end of ‘World War II, resﬁonsibil.ity for the initiation of
_construction of large irrijation projects has rested with the govern-

" “ment. Implementation of projects has been postponed, however, bechuse
.8l available investment capital has been needed for national defense
and develoment of the industrial potential of the matlon. o

0]
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At present the initiative fer development of irrigation projects rests
with the cooperative farms, govermment-owned agriculbtural units, and
individuai farmers. This chinge came about as. the result of the com-
plete decentralization of govermment administration and:introduction of
workers self-msmwn " in natiovalized and cooperative enterprises.

Financi.ug of la.'r:ge mortant irrigation projects will be done by J.ong-
term goverrment bonis.

Drednage

In Vojvodins there sre some saline and alkeline soils {sodium chlorides
aud sulfates) which are not cultivated. This land could be reclaimed
with proper drainsge. Where the ground water table is very high,
cernosem and livacka eruica. soils show some aiksline and saline indi-
cations. Stronger alkaline reactions are found more frequently at a
depth of 50 centimeters (p.H equals 9.5).

Studies show that in the vhole Vejvodine region, with the exception of
the alluvial terrace, the ground water is saline and therefore not
suitable for :eriga,tion. Due to the extreme importance of this region
‘o Tugoslsvia, the necessity of a gocd drainage system is obvious.

The existing drainage system in Vojvodire -onsists of 12 thousand km
ef cangls which were ‘bullt before World wWar I. . Drainage facilities

n the Pancevo marshes and in a part of Srem were btuilt in.the inberval
'be en World War I and XI. These drains are open ditches which were
constmcted by hand. The comstruction of this drainage system was
simple and comparatively cheap because -the solls ware light iand labor
costs were low. The system was finsnced with long-term ldans and ‘re-
pa.yment was made ‘through collection of dues fram the beneficiaries.
ggis sy;%tem solved the drainage problems on 700 thousand hectexres to

or T

In Dalmetia there are only a few drainage systems of which the One near
Vrgorsko Lake is important. It has o tunnel of 2,100 meters length.

Existing flood control dams in the Vojvodine srotect an area of 600 .
thousand hectares, .

Acquisition of Equimment

Fer small irréga‘tion systems sprinkler equipment is imported :from Italy,
Austria, est Germany. Daports of such equipment are paid for.in
foreign exchange. Individus] farmers generally cannot afford to buy
new equipment, The cooperatives generally make such purchases but at
present vezy little aew equipment can be bought.

Iand Ownership avd Use

The land reform act of 19’-1»5 11.quida.t=d all privately owned large 1and
holdings and individue) lend ownership is now limited to 20 hectares.
Under this system private ovnership of land is prevalent. Iarge gov-
erment-owned and cooperative units are found mainly in Vojvodina and
S]nvcnia

APdmee 1TmeaTd Yoo TY¥ _Bao.al al

Al wOIad war Il erforis 1o form cooperative farms in order to avoid
*the disadvantages.of operating very small farms were sponsored by the

govermment. Govermment interference, however; led to a decrease of
private Initiativa an +ha ramt af fovetams and -3 CETTeSPO! & decreass

B S e - e = e~ a0 =t e SRl &5~ IR, =

in production: At the beginning of 1953, 8 reorganization of coopera~-

Siivs fommic ves . dndmadnsad 3. Thia_reavrcanisatian. -Save-the farmer & Chance

1o chooge. the. farm nf sannawativa hast ssdbal +5 his Individual needs
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